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(54) DYNAMIC SEMICONDUCTOR MEMORY 
(57)Abstract: 

PURPOSE: To obtain a dynamic semiconductor memory 
in which low current consumption can be realized 
without generating any through current under stand-by 
state. 

CONSTITUTION: A first logic gate circuit 202 receives 
an internal row strobe signal ZRASF, an internal column 
strobe signal ZCASF and a self refresh mode signal 
ZBBU and outputs an operating state detection signal S. 
The operating state detection signal S goes 'H' under 
stand-by state and self refresh state. A second CMOS 
logic gate circuit 204 is closed when the operating state 
detection signal S goes 'H'. Consequently, an external 
I/O control signal EXTZWE is not transmitted to the 
inside and no through current is fed to the second 
CMOS logic gate circuit regardless of the level of 
EXTZWE signal. 
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mE» 1 O^BWfeitfllllBJB 2 <0»««*^«U 
U7Vy ->rL^E- F*^*±tfft«ABA«lfm#ft« 

miia^ i 0>abhr** mesh 2 oakhb^ j:»«E-fe 
»*-r-589ErtasAa*M»«^&a*b> 7,9 »m 

[MM 2 ] ttE««Mft*A2l/ty 7 7#«tt, 

»e^y^ia»«)ffl**5WT, H9EftSSAa**i»« 

MESS 2 <D*MB«**tt, h D-:/fi^T& 0 , 

MESS 1 <Da»3nmtttt, 

mEts 1 <D\H&mm$<kzfmw.m 2 <DW««*«stts 

3glODNAND[HlS®<h> 

mmm 1 ©NAND§B©BiWctr;iigt^7 >J7U 

MB* 2 ©CMOS HSy- h BKtt. 
89E»2<Z>NAND®K©a**.fct;fflrE^«Aa*M 
WB^SrSttSCMOS NOREsI&T?**, »3&« 1 
Sfctt 2 EfeO*W y ^ jB*»*E«K«. 

[0 0 0 1] 
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M»sn$*iftEtSW:B8t> tti:U7l/yyai 
fffciDE**«a>W»ii*ffa:'5» Am^SO^m^A 
*CMOS;t^7ri»t*t*^tsy>a*«» 

[0 0 0 2] 

[«£*cD&ffi] fi*, ¥*#E1i&fi* *i:dram»: 

%o mz, ;*y : rvwiftmmz&\,*T\zx9>;^mffi 

10 [0 0 0 3] DRAMK45HT* 79>n^mWLUMM 

«^ (/RASi^) , ^JAhD-ym^ (/CASB 
^) £ "H" l^^fcLfc£S<D»*«*£B^ Sn n » 
«*±THU /RAS«^ /CASB^H*HDX*K 

[0 0 0 4] — DRAMtM«i:(Df^©Aai^ 

(/we«« **iraa»fp»c^**«« 

CMOS i»C A*^y 7 7 IslB^LTD R AM 
\H&®&\ZfcM2nz>o 
[0 0 0 5] 

[«B!39««»b±5tr*iHn ±EX*>/t-f«MBte 

*tf>THu cns5t«Am*«!HP«^a>A*tr>u^ 
tttt*T»s«)-e, «5^orh^ cn^>otf>cDm 
fti/^cMOsmso "h" "l" 
©^BffiTfcsa^i cMosimteJcjta««s^ 

n> *8i$mffi(Z)*i*£ffl<o 
50 [0 0 0 6] IT, ±EWH^lCOV^T,k0Bb<KW 

^y77©»10fE*««lTV^. HTO/t 

*»<h, A*Ay7708S8fcft«ABi*«»fi^tS 

7^h^yh^f*-^H^ ^n-etlEXTZWE 
fecttfEXTZOET^U ft«7-f K*-^« 

ZWEFfeiffZOEFTXbt^fcttS. 
40 [ 0 0 0 7] EXTZWEl^t — ;£(DA**8j&* 
"L" V^;PJCH^SnfcNOR|HlK2 1 6©fi&<DA* 
MflCAA-r^. l/»t, u<Di^NOR0^2 16 
<DB*«*ttt, EXTZWE««SSl/fcflftft 
So 21©a*fi#«. Pft^MOSh7>^3 
1 2*5£tf'f ^ 3 14*6**Sn«A-79y 

^{hJS&ICA^LT, *(D«**«JtSns. C07yfB 
»0BI*H <iZ/9\-9Z 1 6^it/3 1 
*F^-fy@»iCA*U, ZWEFi^tltffl^^n 

So 

50 [0 0 0 8] ^Aa*®Sf§-^EXTZOEi::^T 
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*>£<H«-C*£. Blllt NORIHIB2 1 6<D®& 
[0 0 0 9] NOREI&2 1 6BU "H" ly^MCffiS 

>^x^2 2o, 2 2 2 t^nzizmm-rz. mmmm 

[0 0 10] H5 0Sl©«E*fll:*Wlt NOR® 
B2 1 6<3D-J©A*fifT*5fif Sft "L" i0 

^ 2 2 Ott«fc*HttJBfc&oT^S. Lfc^T, E 
XT ZWE»^WBtttl/^'C»5l^t 
WMOS h^>^X^ 2 2 O^WPft^MOS 
h^>^X^ 2 2 2^:^W:Nft*MOS 

x^2 2 4&itvxnmnmmft%>z.nzfzz> 0 

[0 0 11] B6tt, ±EII««0»4*t;^7U7 
[0 0 12] DRAM0^€Ut;Ht 

So 

[0013] iW^x, -«flWte»&tr£i-c** 

[0 0 14] i©U7l/yyatRft KtB-tiid: 30 

to<Df&ftmm*&¥f?zft&f£mznt£o*)yi'*y>'=L 

efore /RAS) U 7 ->a»fp3»t, 
[0 0 15] Uc^oT, Z<D±)]/7V7Uy>'=Lmm 

■Hc*^t<bsk *<DV^)VtimtefrZ>m^z&r> y ± 

7 r ^{z^n^mmmmm^Lt^^o \ztz> z. t 

[0 0 16] H6^^Ufc*2<0«*«^4i^Ttt, - 
<D±)l7V 7Uy^^mm$*\Z&\,*T<DfrU'<)V&&fc 

-rsfi-^br, zBBui^fflw^, 

[0 0 17] £*T. ZBBUM^CctDSia^nSDR 
AM©IiI»ftff<Z>— «(COtiTKffl-rSo 
[0 0 18] — )KK> DRAMttfiig*«*ft©fc«6JC 



#i¥8-2 9 7 9 6 9 
U *fe;i/S 'J7W ->at5©l:iWa *)7Uy zs^mft 

[0 0 19] *$slfc££fctc;*^uii;Mr* 
UOU7l/7ya#tt W i EUWJ7l/yyaBff 

-$-z>m*\\z$>z> 0 

[0 0 2 0] L/c^ot, U7l/y^a^^;V»ttft 
S^</Jn£ <T5^^SJtK £<£>7c£k ±)17*J 

[0 0 2 1] H7fc, 8 7'D7^»ffl»^DRAM(i!) 
^-&^^"To fl^ZBBUte, WJ7l/y'>a J E- 
t;l/7U7V7yaa^ll "L" <h 

"H w ly^;l/Tab0, Zo — Z 2 FI/XT 
l«Sn*8^ny^o5%(Dl7 , Dy^7Hl/X-« 
RSn-587 # Dy^©5"6© 1 -?Uy#fz.tfi)mti?T 

So 

[0022] £nic*fU WVv */a.mvm\z 

\t, fi^ZBBU^"L" £fc*). %7Uy>7n<D27 
UyZifimVF**. tz.£A.\Zs (Z 2 , Zi > Zo ) = 

(o, o, o) <Dm&, ft^ZBBu= "l" -ran 

tf, Z 2 ©flUCjto&vbS^ OR[hJ&&5 0 8:feJ;tf 5 2 
somite "H" ix^l^fcsom ^n-/^ (o, 
0, 0) £ (1, 0, 0) #ra«rfc««3ft*. 
[0 0 2 3] ZBBUfl^tLTH il<D<fc5ft: 

[0 0 2 4] -rfc**, H6l:Sl/fc»2 0tE3W!lfiDJ: 
3(1, NORHIB2 160-*OAAW:, ZBBUi 
*»fc>f >A-^2 1 8tfi6Stfcfi^&A*S*Si 

2 16H EXTZWEit©l/^Wbef» * 
icBltt&l^&So 

[0 0 2 5] -3*0, 01 lfcfc^T, PftWO 
Sh7>yX^2 2 0^ t;i/7'J7l/yya«|l!IWJ 
Bl#c^<i: ft: S EXTZWEfWPai/^t^ 
oTfc, NORIiIB2 1 6^Ka««JiStn^. 

[0026] u^b^e, aa5©Affl*M»ifA* 
AM^^^sit*^, -r^t^^, /RAS 

«^;&J:tf/CAS«*&«£fefc "H" P^tfeo 
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[0 0 2 7] *&W\$. ±B©£5&WMj*ftW8rt-* 

fcse>C7a$nfct>©t?*oT, ^-ffliwit x^ww 

[0 0 2 8] ^ro^Bjo^cDl^tt. fl.g&Am7j$!W{g 

a. 

[0 0 2 9] 

[^S<£»*-rSfc46©^g] »«3Hl|B«©^J-5 
9*a¥WfMBttf«l*. « 1 ©fl.gB<f#*5«fctfSf!2 © 

*/ty7 7f8tt, Jgl©F*3g5ff^ f§2©l*3gBfl*f:fc 

^mm^tc.j;D©i^i$n. *t.aBAm#«wi^£§tt 
r, ^a/Sjx»f^ttSi©«-&«. ttfo-rzfo&xiiiti 30 

y-na»t***, rt«Affi77««fi^t*scT, ^ 

gB h © AfflA £fT& 5 5*-* AW7J A* •;/ 7 r 

[0030] m^m.2mm^^-r%v9m^mms.'& 
mm\t. m&m 1 ib*©^ ±5 v zm^mfrm&mw 
ommzm^x, mmmnxi]/-<yyr^m\t. f§2© 
cMosnsy-hiei8S©w*m^*sttT, ta^m^ 

[0031] m&m3iffiw?'(i-$y7m¥mftm& 

$zmmwv>mmztaz.x. sg 1 ©A-gBft fTXhD 
-7*fg^-e<&o> ^2©^m#tt> wxha-ymn 
x&o, miowsmmmt. mi<o?i&mm$£zfm2 

©rtSSm^^Stt-SmiWNANDlHlKa:. Sf§l©NA 
N D[5IK©ta^*<fc^-fe^7 U7U-y ^3.^— K<8*f£ 
§lt5f2©NAND@Bi:£t*. £g2©CMOSli 50 
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my—bmmt. ^©nand^e©^^^^ 

AUi7JiWfflI{^£§tt£CMOS NOREIg&Tifc-S. 
[0 0 3 2] 

hmij m&h 1 teis©^ ±5 v ?M*mmz&mw 
iz&^xte, ft-mAth7]fflwm^t)mmA73-rz>m2<D 
cmos nay- h iHi*sti. Kffl/»&iMtaRiB£i*© 

[0 0 3 3] »*JS2|H*©y<^-5y^S**ft:E1S 

smc^tiTtt, ^-gEA£B^^<t^(c^i;rtii73$n 

^>^2©CMOS|^ay-MHl*S©H17J«. 
[0 0 34] »*B3^©^^5y*S!¥*«E1t 

*«ic*v»THt. ftxhu-ym^ mxha-ymn 
*ii;t*7 u 7 1/ -v tc *o r, uwm 
^Aj3rtv7T^mwMWf*nz><, ^©i&m. ngBAm 
TjmmmmmmAjjznzm 2 ocuosmmy- h 
m®\*. x* ww «ffi*<t^-feju7 'j7i/'> v-o.«ji 

[0 0 3 5] 

UHJSfll] i3tl *^Bjt#^,AtB7jffl®l^A73A 
y7r @K*^tr 3W ±3 y^S¥t#%MBcDM 

[0 0 3 6] 0 3 K*5<^T7F 1-^^77 4 0 2 H 
fl-SB#> ^MSnfc7 H l/7ifA 0 ~ A 8 SrfT^n — 
^4 0 6*J;^J5 ; n-y4 0 4\zM1RmzmfctZ>. 
frf3-^4 0 6lt 7h*U7A'y774 0 2^f,« 

<o?%i-z>*:m®.hxmm-?z>. ?«f3-^4 0 4it 

7F1/XA'7774 0 2^S«iSi&Sn-5^JTh'U-Xe^ 
CMbt, H&©t*>;/ hi£*f©7-£ 1 r5£>13R-t5. 
[0 0 3 7] t>X7>74 0 8it -£-©€■* iC^fST 

fg^H:, fflM777 4 14l;«Sn5. tittirtyy 
74 14IJ, ^©ftS&^nfcftfiSrJiiliUTtil^^-^ 
DQl~DQ8tLT^SPlC«i^-r?). 5*— *A*yfy 
774 1211 *1-W*^«*&SnfcA7J5 i -^DQl~ 

4 o 4tcj;oTM#?3nfctf-y hstttictty&sn-S). 

[0 0 3 8] ^C(C. SSWSEBSyDu/^aT^^n^^ 

nn?^ s.>>?^x-vms\z'&'>xmmTz>o /ra 
77 4 0 2i:®&$n, ffv f =i-y4 o 6 tcATjsn 

£. i^ViT/CASfi^*^T*tS^-e. 
it^7 H l/X Ay 7 7 4 0 2 Cmsn, JU^n-y 
4 0 4lcA7jSn-2>. £©!§£•. /CASe^©4T*« 
0^»c?iJTHW'Xj!iVN*y7r4 0 4l;®jxtn5ttfc 
iCDi» (ATJt 1 -^) *t^-^A73Au/7-T4 1 2f-BJ 
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"L" l/^HC^ofcih^fCEft^n^o 
[0 0 3 9] ^£9, /WEjf^ "Tftfr^ttaBA^fH 

S100 a^lTf-nillM777 4 1 2l:A^J 

[0 0 4 0] n«Affl*«H«^A*/Xy7 
70BlOOaft /RASA#«J:CX/CAS«^ i0 

r/W^lCJfcUT^-f a 4 0 0 teiS^TSMi 

ans, rt«frXhn--:/«*j (zrasfm^) 
tfrt«&?ux hn-^f (zcASFfi-^) &*>tfi::-t: 

WJ?^^^-^ (ZBBUfl^f) IUoT 

mm-zn** m^mmz^x\^ Ata#*»»e*A* 

;b7r@Bl0 0aH EXTZWEfi^fcjSUjfcft 
[0 0 4 1] Jfcfc, H3*cktfH9ft#«UT, 

StlSi:^ /WEflW "H" u^;wc«i#sn* 

*->omi*§- (/oE(i^) . -rftfo*, ^T^h^ 

«y h-f^-^HItEXTZOE^ "l" l^HCft-S 
^«A(fl*««*«*A*/ty7TiaBl 0 0b 

^lt, T-^iflM^774 1 4izftmmt>mmm 30 
n czoEFfg-^) ^A*$n, a^tfM^-^w 

[0 0 4 2] n»Am*iWW«#AA/try7 
rlalBlOObtt, ZRASFBf, ZCASFgf* 
<fctfZBBUfi^C«toTMW$n, EXTZOEgf 

fcis i;fcfi«AB*nmw z o e f ^m^-r *<> 

[0 0 4 3] mi 0S#II/T, ^7U7l/y 

[0 0 4 4] B*©;**ytf-Y£UW*T*. ±KRtti/ 
»a»fPttt3»fc, /CAS»W4T3>oft«lC, / 49 
RASm^siT^D, -C-OHrjft(C«^T, /WEW 
# "h" i/^;n?*D, fciAH /RASi^ 

at, t^^u^uys/aLUff^iMftans. £<£>^ 

-&\ /WEi^H /RASfi^©a:T**D<Z)WfjSfc* 
V>T, "H" V^;UT*SiK*^*St>©©, 

[0 0 4 5] /RASiffe^/CASfimfcl: 59 
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"L" l"*;H!**IB0* t^7'J7l^7yatWffi 
[0 0 4 6] WftXhD-^ZRAS 

[0 0 4 7] C©-fe;i/7U7Uy^o.»fPJBIB + tt, M 
i&Ot&rK ZBBUfi^l "L" 

[0 0 4 8] MraiUfcttSO. A^WWttffifc 

*V>Ttt* /RASiffcitf/CASfi^atfei: 

"h" w*;n?*o, ^©te©*ffl«^i^;i4att«-e 

[0 0 4 9] £l±OKWfcJ;0rtflB«HI«^O 
ZRASFfi^, ZCASFI%«tOZBBUfi^C 

[0 0 5 0] Kffl/«a»fPfc*V>TKk ZRASfi^ 
*±tfZCASFBWtfci: "L" wvw&r), 
-3, ZBBUfiW'H" l/-"WT?**»&J&\ ZRA 
SFW'H" I^^T&D, ZCASFi^i 

"L" VOVX&X). ZBBUiWH" l/^ 

[0 0 5 1] **>A>ftt«HC:&V>Ttt> ZRASFfi 
Z C A S FOTfe<ttf Z B B Ufi^ttt^t "H" 

[0 0 5 2] -feJU7U7l^y->a.JRJBfc*^Ttt, ZC 
ASFBWitfZBBUMtt "L" k^;l/T^D, 
ZRASF{§*fte "L M "H" l^WC* 

[0 0 5 3] K±<Z>tt«*fr©Tfc* $gV>T, ng&Affi 

**W««A»/ty7rlaI*l 0 oomtiL&jzimmz 

[0 0 5 4] gilt *«Wlc«**MBAffl*«(«l«^ 
X*/ty77B»l 0 O©M^t«8yD7^0t 

[0 0 5 5] ^10iiy-hlHl82 0 2H 
WZRASFM^ ZCASFd^WZBBU 

[0 0 5 6] ^2<7)CMOS|&Sy-h(HlK2 0 4lt 
»ff «»»a«^S * *tf*«Affi*«»«^E XT Z 
WE£A*bT, »(6t5BWEF*ffl»t*. ^ 
f0B3O2ft WEFg^l^b, F9-f/t 
HR3 0 4I1 7yf@B3 0 2 0>ffi*££tfT* rtffl 

ahj»«»«^z we f ^m^-r^o 

[0 0 5 7] B2lt HUC*Lfc*V«Affl*iWW«^ 
A*^y7r©KO@tt«|*<0--«&*"rff«[5l»H-C 
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[0 0 5 8] ZRASFfi^itfZCASFfiflJN 
AND0B2 1 2\ZXil~?Z>o NANDInIgS2 1 2 <Dffi 
^^ZBBUl^i, NAND[eI£§2 1 4\ZXtJ^ 
2> 0 NAND[hI^2 1 4CDtb^m^S^cfcrX^agAa^ 
KWBfEXTZWEH NOR0|fS2 16l:AM 
£ 0 NOR(elB2 16[t WaHt*»WEF&tiMrr*o 

[0 0 5 9] X^>/t-f««fc*^Ttt, ZRASFS 
^ ZCASF@^<ttfZBBUfif*^fel: "H" 10 

i^jv-e**®-?, nf^KiRttun#s» "h" i^i/ 

Z.(Dfe&. EXTZWEm^(DiS^U^)UZ^ 

[0 0 6 0] W7'J7l/yyattttC^Tt)> ZC 
ASFi^tfZBBUlWL" I/^;iO?&D, 

zRASFWi/^n:^t)Dft<, mftvtmtkmm 

SfifWEFH EXTZWEfifOl/^M>t)D 
fc<, "L" WVt.1ZZ. 20 
[0 0 6 1] Kffl/«a«»fC^lr^Ttt, IkfHHMfttti 

EXTZWEBfS£6lftfltt3S:5. 
[0 0 6 2] LfctfoT, Kffl/»&tt»JC*^T© 
#WBAUl*«Hi»*EXTZWEfc»JKbfcWr 

[0 0 6 3] BLtfc:J:D* X^AWttS&fc^tfi^:? 
UyUyi^^miZ^XU. *t«Affl#«W«*»A* 59 

[0 0 6 4] Lfctf*oT, NOR082 16H X^> 
[0 0 6 5] NOR@B2 16©tBA^ 

[0 0 6 6] H±»«Lfc, »«AHJA*J««#A*A 

y7Tia»i o o<o»fm> »i79h^K*-^ 

(EXTZOEif) 'OV^-fC^Tfe. £o£ 

[0 0 6 7] *&, SlCD||3iy~htHl^2 0 2 0i« 
te, ±^<D 5 t><OJCK^$nS ! b<Ot?«^<, ZRASF 
ft-if, Z C AS Fg^itf Z B BUMfC«i;t, X 

BTStlHi^, 50 
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if? 

[0 0 6 8] £fc* m2<DCMOSIi^y— hmgS2 0 
[0 0 6 9] 

stawi i B«©^-f ^ v zwmmi 

T, ^HBAffl*«l»«^fi»A*'rs»2©CMOS 

nay— Msitttt, x*>;^«»±tft^7U7i/ 

[0 0 7 0] W#9I2IB«©^^5y^a#W*Eti 

*«Affl**»p«-*t©*»a*. ^gSAm 

[0071] m^msmm^y^^^y^m^mmm 
mmz^xta. B«»tA*/ty77#an fifxh 

E«««»C*tf*n*AIB»«I»«*A*^!y7THB 
[0 2] **Wfc**^«Affl*«ll(l»#A*/ty7 

[S3] *ig9i \z « z> ± * y z m^mmmmm 

[0 4] *»Wt:*5»*AlB*MIP«fAA;l * ? 

[05] Affl*«»»^A*ny ^ r m&om i ©a 
im e ] Affl*«»fifA*;t y7r m»<om 2 ©a 

iSKDM fes-m*:? d * * bit? * * . 
[0 8] 94+%y9 m*m#m&mm(DW&Wimz 

[0 9] y^-^a ? *a¥raEtt&«OttUftfftc 
[010] ^-f^5virffl¥*»E«««C!>-fe;V7U 
[011] CMOS NOR0B£^-TIhI3&0T& 
[«F^<DK«] 

100 «AB*«i«f A*/Xy 7 7 100 
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